Background: History taking and empathetic communication are two important aspects in successful physicianpatient interaction. Gathering important information from the patient's medical history is needed for effective clinical decision making while empathy is relevant for patient satisfaction. We wanted to investigate whether medical students near graduation are able to combine both skills as required in daily medical practice.
Background
Skilled history taking is still regarded to be of fundamental importance for clinical decision making [1] . According to the Nobel Peace Price laureate Bernard Lown medical history provides sufficient information in about 75% of patient encounters to make the diagnosis before performing a physical examination and additional tests [2] . One study revealed that a diagnosis which agreed with the final one was made after reading the referral letter and taking the history in 66 out of 80 new patients (i.e. 82.5%) [3] . Another study showed that history alone led to the final diagnosis in 76% of patients [4] . While an extensive amount of data on history taking skills was gathered between the 1970s and 1990s [5, 6] the connection between the acquired history-content and communication skills became a centrepiece of educational research [7] .
Physicians' biomedical knowledge and understanding of the pathophysiology of diseases seem to permit appropriate hypotheses which subsequently prompt further questions to explore a patient's history thoroughly [8] . However, patient satisfaction has been found to be linked to structural aspects of patient centred communication such as signposting, summarization and repetition [9] and also to physicians' friendliness and empathy [10] . Underscored by a study where first-year students admitted to have struggled to communicate professionally with patients because they felt a lack of clinical knowledge and the skill to express empathy, the combination of both qualities is required in physicians' daily practice [11] . A study from 1970 showed that fourth-year students obtained more factual information from patients than first-year students [12] . With regard to communication skills, more senior students received higher patient-satisfaction ratings compared with second-year students but no details on the amount of gathered factual information was provided in this study [13] . However, patients wish for an effective dialog with their physician, involvement in treatment decisions, and authentic caring in clinical relationships [14] [15] [16] .
Even though medical history taking is a skill that physicians refine during clinical practice, the graduating student is presumed to be reasonably proficient in history taking to elicit important medical details for the clinical reasoning process and to be able to express appropriate empathy in the patient-physician communication. The traditional and not very valid method to assess the quality of history taking is -if at all -an oral presentation or a review of the written history [8] . Even more modern assessment techniques like OSCE [17] or interviews with standardized patients [18] may not be testing the quality of the gathered medical information for further clinical reasoning and the expressed empathy because of their procedural focus on communication skills. Whether a correlation exists between the factual details acquired by a physician during history taking and the empathy of the physician that patients feel during the consultation is also not known. Therefore, our aim was to study the number of clinical details medical students near graduation collected during a simulated consultation hours with standardized patients and to find out whether it is associated with the empathy perceived by patients. The research question of our study was: Does the amount of medical details gathered by medical students near graduation during history taking correlate with the students' empathy felt by the standardized patients during the consultation?
Methods
In the traditional six year undergraduate medical curriculum (two pre-clinical years, three clinical years organized in six thematic blocks and one final practice year) at Hamburg Medical School [19] history taking skills are taught in seminars in year two. These skills are practised in the years three to six in bedside teaching courses with real patients. Furthermore, empathetic communication is taught and supported with practical exercises in courses with standardized patients (e.g. breaking bad news) in the years three to five.
In July 2011, 30 medical students (22 female, eight male) recruited on a "first-come, first-served" basis from a cohort of 147 medical students near graduation from the medical faculty of Hamburg University participated in an assessment of clinical competences developed for the comparison of students from different types of medical curricula [20] . This assessment included a consultation hour with five standardized patients (three female, two male) as described in Table 1 . Each consultation lasted for ten minutes and was videotaped. After each consultation every standardized patient assessed the student's empathy with the German version of the "Consultation and Relational Empathy" (CARE) questionnaire [21] . Each item of the CARE questionnaire was rated on a 5-point Likert scale (1: "I totally agree" to 5: "I totally disagree"). A list of all items of the CARE questionnaire is provided in Table 2 . Items 9 and 10 were excluded from calculations for the CARE questionnaire because they focus on making action plans together with the patients which was not part of the initial step of this assessment. A second phase (3 hours) for information gathering, lab requests and other test to determine differential diagnoses and to draw up a management plan for every patient and a presentation of each patient to the supervisor followed the consultation hour and was assessed separately [20] . Cronbach's α for the CARE questionnaires with eight items was α = .90. The standardized patients, three for each role, received extensive training for their respective role and for filling out the CARE questionnaire using ratings of video taped history taking [20] . They did not know the participating students from previous encounters.
Based on the role descriptions of the five patient scenarios a checklist of medical details which the students should have ascertained for further hypothesis generation was developed for each case. According to a study by Nendaz et al. [22] every checklist was divided in part 1 (patient's symptoms) and part 2 (further history). For every item the assessor of the videotaped conversations had three options to tick off: 1) the student asked for a particular piece of information (e.g. whether the patient had a history of smoking), 2) the student did not ask for this information, 3) the standardized patient provided a particular piece of information without having been asked. When a standardized patient provided a particular piece of information and the student asked an additional question regarding this piece of information the first option was ticked off as well. Internal validity of the checklists was scrutinized in a pilot by FO and SH assessing a sample of 10 and 15 videos, respectively, showing an agreement of 91% for the second round. The 150 videos were subsequently assessed by FO with the respective checklists. At the time of assessment FO was blinded to the results of the CARE questionnaires.
Statistical analyses were performed using IBM SPSS Statistics 19.0 (SPSS Inc, Chicago, USA). To estimate the relationship between the number of questions asked by a participant (checklists) and his or her empathy rating (CARE score) a random intercept model was fitted. For adjustment of the cluster structure, resulting from the multiple measurement (5 cases per student with ratings from case 4 being calculated separately from the standardized patient, 4.1, and her husband, 4.2) students were included as a random effect. Further variables of interest which were modelled as fixed effects were students' gender and standardized patients' gender. Additionally, an interaction term of these variables was included in the model. To fulfil the assumption of the model, the CARE score needed to be logarithmized. Adjusted means and 95%-confidence intervals (CI) are reported. The level of significance was set to α = 0.05. Outcome measures were defined during the time of the design of the assessment. We wished to explore whether there was a difference between male and female students in overall empathy and number of medical items elucidated in history taking. Furthermore, we wished to define whether the history taking content differed for the individual cases and whether there is a correlation between the number of items requested and the empathy felt by the standardized patient. This study was performed in accordance with the Declaration of Helsinki and approved by the Ethics committee of the Medical Association of the city of Hamburg, Germany, reference number PV3649.
Results
On average, participants asked for 56.4% (95% CI 53.5-59.3) of the 123 important medical aspects they could have gathered as important details for clinical reasoning on the standardized patients' histories (Table 3 ). In part 1 (patient's symptoms, n = 60) 61.1% of medical aspects were gathered and 52.0% of aspects in part 2 (further history, n = 63). There was no significant difference between female and male participants. In case 3 (58-yearold woman with abdominal pain), participants asked significantly more questions (70.9%) than in any other case (p < .01). Such a difference also existed for part 1 of scenario 3 (78.6%) compared to all other scenarios (p < .05). In total, significantly more questions were asked from part 1 than from part 2 (p < .05). Table 4 ). The patient from case 3 reported significantly fewer aspects voluntarily compared with case 4 and 5 (p < .01) and the patient from case 1 reported significantly fewer aspects than the patient in case 4 (p < .05). While no significant differences of voluntarily reported aspects could be found for part 2, differences of similar significances as described above for the total number of aspects could be found for part 1. Overall, standardized patients volunteered significantly more information from part 1 compared with part 2 (p < .01). The total amount of aspects which standardized patients presented voluntarily without subsequently being asked about again was 8.4%.
Female participants were rated to be more empathetic across all cases (Table 5 ) with a significant difference versus male participants in cases 1 and 3 (p < .001). When data from all female standardized patients (cases 1, 3, and 4.1) were combined, female participants were rated to be significantly more empathetic (p < .01) than male participants (mean 14.2%, 95% CI 12.3-16.3 versus mean 19.2, 95% CI 16.3-22.6), whereas for combined ratings from male standardized patients (cases 2, 4.2, and 5) no significant difference was found between female and male participants (mean 13.9, 95% CI 12.0-16.1 versus mean 15.0, 95% CI 12.7-17.7).
Furthermore, the mixed models regression analysis as well as the Pearson correlation analysis revealed no correlation (r = 0.093, p = .26) between the percentages of medical aspects asked per case and participants' respective empathy score in the CARE questionnaire (Figure 1) . Also, no correlation could be found for overall CARE scores of each participant individually with the number of medical details asked in history part 1 or 2 when calculated separately (data not shown). There was also no correlation between empathy in the individual student encounter and the information volunteered by the standardized patient (data not shown).
Discussion
In our study, medical students near graduation taking histories from five standardized patients only asked for 56.4% of aspects experts regarded as relevant for clinical reasoning. This seems very low and resembles findings from 1976 [23] . It could also be a sign of a lack of clinical reasoning skills in our participating students. Considering the fact that on average 76% of medical diagnoses can be made simply by taking a patient's history [4] , improvement of our students' clinical reasoning skills to support prompting of questions lead by hypotheses seems badly needed. Bordage showed that clinical reasoning skills and the way knowledge is organized in memory play an important role for successful history taking [24] . The art of combining medical knowledge and a changing list of possible differential diagnoses as history taking progresses can be taught and learned [24] . That students need to learn to ask "the right" questions to come up with differential diagnoses has been demonstrated in another study where diagnostic accuracy was higher when case vignettes contained all required patient information versus case vignettes in the chief complaint format where questions have to be asked to obtain further information to make a diagnosis [25] .
In daily practice a patient will not know which information is important for the physician to exercise clinical reasoning. Hence, questions in history taking are usually developed from a chief complaint. However, clinical reasoning skills are not systematically taught in our six-year medical curriculum [19] . Interestingly, in case 3 (58-year old woman with abdominal pain due to perforated sigma diverticulitis) participants asked for 78.6% of her symptoms (part 1) which are taught in two thematic blocks while the other four patients' diseases are only taught in one thematic block, respectively. As repetition has been demonstrated to reinforce key concepts [26] , repetitive training with patients who present with abdominal pain in two thematic blocks could have had an effect on gathering important medical information during history taking for this particular patient in our study.
Communication skills, measured by the CARE questionnaire were overall quite good in our study with a mean of 13.7 points for female and 16.6 points for male participants (total range of points: 8 = best score, 40 = worst score). This can be considered a satisfying result regarding observations that physicians' communication style is associated with improved patient satisfaction, increased patient adherence with medications and improved medical outcomes [27] . Another noteworthy result was that female standardized patients rated female participants' empathy significantly higher compared with male participants' empathy. Virtual medical visits have shown that female patients were more satisfied with female physicians' more caring communication style [28] . Interestingly, in another study female students were also rated significantly higher than male students at OSCE stations with female standardized patients [29] . As discussed by the authors, this might also reflect more patient-centred interactions and communication patterns of female students [30] or different perception of empathy by female patients like we observed in our study. It might be helpful to raise the awareness in medical students during communication training that differences in male and female communication can occur. Identifying these differences could further improve empathetic communication of male and female students.
In contrast to our original assumption that empathetic participants might gather a higher number of relevant medical information we found no correlation between the amount of important medical information gathered with empathy scores given by standardized patients. Even though these two features resemble different constructs this result is somewhat surprising as we thought that the concept of empathy might be supportive for information gathering. However, whilst we have not shown that students who are more empathic gain more information, we have also shown that they do not gain any less information. It still seems somewhat disconcerting that a physician might be rated "very empathetic" by a patient but has not been educated enough in clinical reasoning to gather enough information to make the correct diagnosis. However, since effective physicianpatient communication has been observed to improve patient health outcomes [31] the concurrence of high quality information gathering and empathy seems to be of great importance and should be taken into account in curricular planning. As asking relevant questions and empathetic communication are not simply two sides of the same coin but need both to concur in successful patient encounters we propose the following: gathering information using clinical reasoning skills and empathetic communication may be acquired in separate courses. Students, however, also need training opportunities and feedback for the combined approach. Observation of the student-patient interaction and the clinical reasoning based hypothetical-deductive approach taken by the student to lead to differential diagnoses are often the last opportunity to receive feedback on history taking and diagnostic skills [32] . This could also be combined with feedback from standardized patients and other observers on empathy and other communication skills needed for interaction with patients [33] to prevent the rise and fall of students' skills obtaining a medical history while they pass through the medical curriculum [6] . One limitation of our study is that data were only analysed at one medical school. The mediocre amount of medical information gathered from history taking and the non-correlation with empathy scores rated by standardized patients might not be seen under other circumstances. For instance, students from a vertically integrated curriculum have been shown to feel better prepared for their postgraduate training [34] . Furthermore, selecting participants based on a "first come, first served" basis might have preselected for very motivated students and the total number of participants is small. Also, standardized patients' training in rating on the CARE questionnaire was only validated for one medical school. Additionally, the amount of symptoms voluntarily presented by standardized patients was significantly different which might have lead to a certain bias in the scores. Furthermore, even though the items for the checklists were generated by an expert panel it needs to be addressed that research has shown that experts, when it comes to their own practice do not actually complete all the items themselves that they defined as important [35] . Therefore, our checklists could have included too many items leading to lower total results for the students.
Conclusions
Asking relevant questions to gather important medical information using clinical reasoning and empathy are two sides of the coin of history taking. Both skills need to be acquired during medical school training. Their eventual combination resembles the daily routine of practising physicians and seems to be the key for successful and effective medical care provided to patients. Therefore, training situations for medical students are desirable where they have the opportunity to be observed exercising both skills and receiving feedback for further improvement.
Abbreviations CI: Confidence interval; OSCE: Objective structured clinical examination.
